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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a particulate flame retardant composition which is 
easy to handle, can be blended with any thermoplastic resin, reveals a maximum effect at low 
loadings, and can give a flame-retardant resin with very little variation In flame retardancy and 
physical properties, and a flame-retardant thermoplastic resin composition made by using it. 
SOLUTION: This flame retardant composition consists of at least two components which are 
selected from a flame retardant , a flameproofing aid and a heat stabilizer and at least one of 
which serves as a binder in granulation , and it satisfies the following relations: V1=5-300mm3 
and S1 A/1 =(0.7 to 3), wherein V1 is the volume of one particle of the composition and S1 is 
the surface area thereof. The thermoplastic resin composition is obtained by melting and 
kneading 100 pts.wt. thermoplastic resin with 2-45 pts.wL of this flame retardant composition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fire-resistant thermoplastics constituent which 
comes to carry out melting kneading of a granular flame-retarder constituent, and thermoplastics and 
this granular flame-retarder constituent. 
) [0002] 

[Description of the Prior Art] Generally, in carrying out flameproofing of the thermoplastics, it carries 
out initial-complement combination of a flame retarder, the fire-resistant assistant, etc., and melting 
kneading is carried out At this time, it was [ that a flame retarder is powdered or ] liquefied in most 
cases. 

[0003] Since dust tends to disperse at the time of combination when a flame retarder is powdered, 
workability is not desirable on about [ being bad ] and work environment. Moreover, it may become 
ununiformity mixing by the classification at the time of mixing with thermoplastics. When a flame 
retarder is liquefied, in order to raise quantum nature, a special facility of the feeder for **** etc. is 
needed. 

[0004] As a means to cancel these faults, the flame-retarder masterbatch for thermoplastics to which the 
granular flame retarder which consists of a flame retarder and thermoplastics changes from the flame 
retarder (B) which is not fused at the resin system flame retarder (A) and this fabricating-operation 
temperature which are fused at the fabricating-operation temperature of the thermoplastics by which 
flameproofing is carried out to JP,3-22730,A is indicated by JP,4-28740,B. However, since these flame- 
; ) retarder masterbatches contain thermoplastics as a binder, if the dispersibility of a flame retarder and the 
physical properties of a flame-retardant-resin constituent are taken into consideration, they need to 
choose the presentation of the thermoplastics which serves as a binder according to the resin blended, 
and molecular weight. Consequently, since many flame-retarder masterbatches are needed, the 
management will become very complicated. Moreover, in JP,55-21439,A, a halogen system compound, 
an inorganic flame retardant, and other inorganic system compounds are mixed with a wet method, and 
the technique of obtaining a granular flame retarder is indicated by performing shaping and desiccation, 
however - the case where this approach cannot obtain easily the constituent which has uniform particle 
diameter since it is easy to carry out nemelting arrival of the granular flame retarders at a desiccation 
process when a solvent is used on the occasion of wet blending, and it is not a solvent - -proof - 
powdering - it becomes that in which the sex was inferior. Furthermore, the granular flame retarder 
containing the lubricant which has a low-melt point point rather than the inorganic flame retardant, fatty- 
acid amide, and fatty-add amide which use an antimonic acid ghost as an indispensable component is 
indicated by JP,6-256763,A. However, in order that this granular flame retarder may contain the 
lubricant of a low-melt point point rather than a fatty-acid amide and it and may promote dropping of 
resin at the time of combustion, it is not desirable for V-UL 0 application, Moreover, the melting point 
of a fatty -acid amide and lubricant is low compared with the granulation temperature of thermoplastics, 
and it welds to the screw under a hopper in the case of a granulation, and has the fault of a lifting or a 
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cone for a maldistribution. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the Prior art which make it easy to 
granulate various flame retarders and to deal with it, there was a problem of management not being 
complicated in order to limit the resin blended, or satisfactory physical properties and fire retardancy not 
being acquired since the problem was in the dispersibility of a flame retarder, or becoming the scattered 
thing. This invention aims at offering the fire-resistant thermoplastics constituent containing the grain 
flame retarder which handling can be easy, can blend with the thermoplastics of arbitration, can 
demonstrate the effectiveness maximum by little addition, and can give very little flame retardant resin 
of dispersion in fire retardancy and physical properties, and this granular-under such the actual condition 
flame retarder. 
[0006] 

[Means for Solving the Problem] this invention persons by choosing the component used as a binder 
from a flame retarder, a fire-resistant assistant, or the heat stabilizing agents, as a result of inquiring 
wholeheartedly Being restricted to the thermoplastics and the application which are blended twists, and 
it carries further. The shape of a grain is held under the feed hopper at the time of mixing and melting 
kneading, and after being transported to some extent with a screw, it crushes or fuses. A flame retarder, 
It came to invent the granular flame-retarder constituent which can distribute a fire-resistant assistant 
and a thermostabilizer to homogeneity in resin, and the fire-resistant thermoplastics constituent using 
this. 

[0007] Namely, this invention consists of two or more components chosen from (1) flame retarder (A) , 
the fire-resistant assistant (B) , and the heat stabilizing agent (C). At least one or more components in 
(A), (B), and (C) serve as a binder in the case of granulation . And when the volume per one grain of 
granular flame-retarder constituent is set to VI and surface area is set to SI, As opposed to the granular 
flame-retarder constituent characterized by for 10-1500mm of values of VI being in the range of 3, and 
the value of specific surface area Sl/Vl being in the range of 0.6-4, and the (2) (thermoplastics D) 100 
weight section It is related with the fire-resistant thermoplastics constituent characterized by coming to 
cany out meLting kneading of the aforementioned granular flame-retarder constituent 2 - the 45 weight 
sections. 

[0008] The flame retarder (A) used by this invention means liquefied or the well-known compound 
which is a solid-state and can give fire retardancy by adding to resin in ordinary temperature, for 
example, the flame retarder of a halogen system and the Lynn system is mentioned. As a halogen series 
flame retardant, for example, an aromatic series halogenated compound, a halogenated-aromatics vinyl 
system polymer, Halogenation SHIANU rate resin, a halogenation polyphenyl ether, a halogenation 
polyphenylene thioether, An alkyl halide triazine compound etc. is mentioned. Preferably A bromine- 
ized bisphenol system epoxy resin, Bromine-ized bisphenol system phenoxy resin, bromine-ized 
bisphenol system polycarbonate resin, Bromine-ized polystyrene resin, bromine-ized bridge formation 
polystyrene resin, bromine-ized bisphenol SHIANU rate resin, Bromine-ized polyphenylene oxide, 
PORUI bromine phenylene oxide, a deca BUROMO diphenyloxide bisphenol condensate, a TB A 
monomer (tetra-bromine bisphenol A), its oligomer, etc. are bromine-ized alkyl triazine compounds. As 
a phosphorus series flame retardant, moreover, trimethyl phosphate, triethyl phosphate, Tributyl 
phosphate, trioctylphosphate, TORffiUTOKISHI methyl phosphate, Triphenyl phosphate, tricresyl 
phosphate, TORIKUREJIRU diphosphate, Non-halogen phosphoric ester, such as octyl diphenyl 
phosphate, tris (chloro ethyl) phosphate, Halogen-containing acid ester, such as a screw (2, 3 
dibromopropyl) 2, 3-dichloro propyl phosphate, tris (dichloro propyl) phosphate, and screw 
(chloropropyl) mono-octyl phosphate, etc. is mentioned. Tetra-bromine bisphenol A and its oligomer are 
desirable as a binder in these. These can be used combining one sort or two sorts or more. 
[0009] A fire-resistant assistant (B) means the well-known compound which can give the fire retardancy 
which was excellent much more by using together with a flame retarder. For example, as an inorganic 
system fire retardancy assistant, boron system compounds, such as zirconium system compounds, such 
as tin system compounds, such as molybdenum compounds, such as antimony oxide, such as an 
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antimony trioxide, antimony tetroxide, and antimony pentoxide, molybdenum oxide, and an ammonium 
molybdate, tin oxide, and tin hydroxide, a zirconium dioxide, and zirconium hydroxide, boric-acid zinc, 
and metabolic acid barium, an iron oxide, zinc sulfide, etc. can be mentioned. This desirable is an 
antimony trioxide, antimony pentoxide, and molybdenum oxide. Moreover, as an organic system fire 
retardancy assistant , phenol novolak resin, such as phenolaldehyde novolak resin and cresol novolak 
resin, polytetrafluoroethylene , silicon resin, etc. are mentioned. In these, a thing desirable as a binder is 
polytetrafluoroethylene and is powdered polytetrafluoroethylene still more preferabl y. These can be 
used combining one sort or two sorts or more. 

[0010] As a heat stabilizing agent (C), a zeolite, a hydrotalcite, a boric-acid metal salt, an ethylene- 
diamine-tetraacetic acid metal salt, and an organic tin system compound are mentioned, a zeolite here - 
the [ the Ith group of the periodic table, and ] - the [ II group and ] - the zeolite which contains at least 
a kind of metal chosen from IV group's metal - it is - concrete - a general formula (1) 
Na20-aluminum203, Si02, andXH20 (1) 

(- X shows the number of 0-6 among a formula.) - A mold zeolite shown, Mg permutation zeolite 
which permuted Na of A mold zeolite with other metals, calcium permutation zeolite, Zn permutation 
zeolite, Sr permutation zeolite, etc. are mentioned. 

[001 1] As an organic tin system, dibutyltin laurate, G n-octyl SUZUJI laurate, Dibutyltin dimaleate and 
its copolymer, a dibutyltin screw (butyl maleate), A dibutyltin screw (octyl maleate), a G n-octyl tin 
screw (butyl maleate), Dibutyltin laurate maleate, a dimethyl tin screw (octylthio glycolate), A dibutyltin 
screw (octylthio glycolate), a G n-octyl tin screw (isooctylthioglycolate), G n-octyl tin - An S and S'- 
screw (iso octyl mercapto acetate) etc. is mentioned. In these, one desirable as a binder is dibutyltin 
dilaurate, G n-octyl SUZUJI laurate, dibutyltin laurate maleate, a G n-octyl tin screw 
(isooctylthioglycolate), and G n-octyl tin. - It is an S and S'-screw (iso octyl mercapto acetate). These 
can be used combining one sort or two sorts or more. 

[0012] Although there is especially no definition as an approach of fabricating the shape of mixing and a 
grain of two or more components chosen from these flame retarders (A), a fire-resistant assistant (B), 
and a thermostabilizer (C), an approach given in JP,62-298438,A can be used, for example. In addition, 
the form which is said here and which was similar to a globular form, a pilaster, or it in it being granular 
is said. Various w ell-known additives, such as a pigment, a color, lubricant, an antioxidant, an 
ultraviolet ray absorbent, an antistatic agent, a reinforcing agent, a bulking agent, and an antimicrobial 
agent, canJieblended with extent which does not spoil the engine performance if needed in the case of 
granulation. In this invention, at least one component in the - (C) component (above-mentioned [ A ]) is 
chosen from the thing used as a binder. By mixing with fine particles, even after granulating the binder 
in this invention, it means the component which has the role of the excipient which makes a grain shape 
hold in the mixture. Moreover, the above (A) which constitutes the granular flame-retarder constituent 
of this invention, (B), and the (C) component can completely be used at the combination and the rate of 
arbitration. The rate of the binder component in a granular flame-retarder constituent can be preferably 
used in 0.03 - 50% of range still more preferably 0.02 to 70% 0.02 to 90% by weight 
[0013 j The volume per one grain of granular flame-retarder constituent is 3 5-300mm. If this is less than 
[ 5mm ] three or exceeds 3 300mm, it cannot classify in the case of combination to thermoplastics, and a 
uniform resin constituent cannot be obtained. Moreover, the values of specific-surface-area S/V are 0.7- 
3. Since it classifies in case it is combination to thermoplastics as this is less than 0.7, or crushes or is 
hard to fuse at the time of melting kneading, a flame retarder does not distribute to homogeneity in resin. 
Moreover, if this exceeds 3, it will classify in the case of combination to thermoplastics, or will weld to 
the screw under the feed hopper at the time of melting kneading, and will not distribute to homogeneity 
in resin too. 

[0014] As thermoplastics (D) , a homopolymer, copolymers, and these rubber consolidation types are 
mentioned, for example. Specifically, the things which reinforced the polymer of vinyl compounds, such 
as polystyrene, a styrene acrylonitrile copolymer, and polymethylmethacrylate, and a copolymer, 
polyethylene, polypropylene, a polyphenyl ether, polyethylene terephthalate, polybutylene terephthalate, 
a polycarbonate, a polyamide, and these with the gum polymer, and these alloys are mentioned. 
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[0015] The above-mentioned thermoplastics used for this invention is fabricated by tabular [ granular / 
desirable / and/or tabular / desirable ]. In this case, when the volume per these one is set to V2 and 
surface area is set to S2, it is desirable that the value of 3 and specific surface area S2/V2 has 6-2500mm 
of values of V2 in the range of 0.45-3. 

[0016] If V2 is less than [ 6mm ] three or exceeds 3 2500mm, it will classify in the case of combination 
to a granular flame-retarder constituent, and will become difficult to get about the constituent of a 
uniform presentation. Moreover, since it classifies in case the value of S2/V2 is combination to the 
grain-like flame-retarder constituent which is less than 0.45, or it is hard to fuse at the time of melting 
kneading, it becomes difficult to get about the constituent of a uniform presentation. Moreover, if this 
exceeds 3, it will classify in the case of combination to a granular flame-retarder constituent, or will 
weld to the screw under the feed hopper at the time of melting kneading, and will become difficult to get 
about a too uniform constituent. 

[0017] thermoplastics (D) - receiving - the addition of a granular fire retardancv constituent - 2 - 45 
weight section - it is 5 - 40 weight section preferably. If the fire retardancy of the fire-resistant 
thermoplastics constituent obtained as they are under 2 weight sections has this insufficient and 45 
weight sections are exceeded, it will become that in which shock resistance was inferior. 
^ra^l8T)Although the approach of carrying out melting kneading of thermoplastics (D) and the granular 
flSiB^-retarder constituent does not have especially a limit, an approach with an extruder, a Banbury 
} mixer, a roller, etc. is mentioned, for example. Moreover, various additives , such as a flame retarder, a 
fire-resistant assistant, a pigment, a color, lubricant, an antioxidant, an ultraviolet ray absorbent, an 
antistatic agent, a reinforcing agent, a bulking agent, and an antimicrobial agent, can be then blended 
with extent which does not spoil the physical properties if needed. After blending other additives 
thermoplastics, a granular flame-retarder constituent, and if needed and mixing with a tumbler etc., it is 
desirable to perform melting kneading. By this actuation, the fire-resistant thermoplastics constituent 
which was farther excellent in homogeneity can be obtained. 
[0019] 

[Embodiment of the Invention] 
[0020] 

[Example] Although an example is used for below and this invention is explained to it still more 
c oncre tely, this invention does not have the range limited at all by these examples. 
(p02fT The man ufacture antimony-trioxide (mean particle diameter: 0.79 micrometers) 3 weight section 
^an ^ampleT) granular flame-retarder constituent (1), Th e powder TB A monomer 
( tetrabromobisphenol-A mean particle diameter 1.5 micrometers) 19 weight section, Th e powder 
y polytetrafluoroethylene 0. 1 weight section is put into a Henschel mixer. Under the conditions of not 
heating, grade mixing stirring was carried out for 3 minutes at high speed, and it was begun to carry out 
common powder roll die pressing, and corned under the conditions of not heating, with th e granulating 
machine (disk dice: 2.5mm of diameters of a die hole), and 2.5mm of diameters and a cylindrica l pellet 
with a die length of 3mm were obtained. 

[0022] This pellet 30g was put into phi 60mm and a cartridge container with a die length of 60mm, and 
the shaker performed the shaking for 2 minutes on condition that a level shaking, shaking width-of- 
face:40mm, and number of shakings:240 times /, and min. then, a pellet - the sieve of 22 meshes - 
applying - the following formula - -proof - powdering - the rate was calculated, consequently - - 
p roo f« powdering - the rate was 92.2%. Moreover, 14.7mm, the average volume per one grain of 
granular flame-retarder constituent was 3, and specific surface area was 1.9. 
[0023] -proof - powdering - rate (%) =Wl/W0xl00Wl : - th e granular flame retarder was obtained 
like the example 1 except having made into the path of 1mm, and die length of 0.7mm size of the 
manufacture profit **** cylindrical shape pellet of the example of weight comparison 1 granular flame- 
retarder constituent (2) of the pellet in front of the weight W0:shaking of the pellet which remained in 
the sieve, -proof - powdering - the rate was 92.0%. Moreover, 0.55mm, the average volume per one 
grain of granular flame-retarder constituent was 3, and surface area was 5.4. 
[0024] With PCMby KEGAI [ CORP. ] CORP. 30 extruder (the biaxial said direction extruder, phi= 



http://www4.ipdl.ncipi.goj p/cgi-bin/tran_web_cgi__ejj e 



4/22/05 



JP,09-324071,A [DETAILED DESCRIPTION] 



Page 5 of 6 



30mm, ratio-of-length-to^iameter=33), at the bottom temperature of a hopper of 150 degrees C, and the 
dice temperature of 240 degrees C, melting kneading was carried out and theA BS-plastics 45 weight 
section shown under manufacture of an example 2 flame-retardant-resin constituent, the AS resin 55 
weight section, and said granular flame-retarder constituent (1) 22 weight section were corned. By 
dividing into three, an immediately after [ melting kneading initiation ] article, a medium article, and the 
last article, physical properties and the test piece for fire-resistant measurement were created for the 
pellet obtained at this time, respectively with time. The test piece for inflammable measurement 
performed 220 degrees C of cylinder temperatures with the cylinder temperature of 240 degrees C, and 
the die temperature of 45 degrees C, and the test piece for physical-properties measurement performed 
injection molding with the die temperature of 60 degrees C again. The following approaches estimated 
physical properties and flammability. The result is shown in tables 1 and 2. 
[0025] In addition, molecular weight was measured in GPC and calculated by the calibration-curve 
method by making polystyrene into a correlation sample. The Measuring condition is as follows. 
[0026] 

Measuring equipment : The TOSOH [ CORP. ] CORP. make Column: TOSOH [ CORP. ] CORP. make 
G3000HXL, G4000HXL, G5000HXL and G6000HXL It connects with a serial. Expansion solvent : A 
tetrahydrofu'ran rate-of-flow: - 1 ml/minABS resin: - pellet size phi= 3mm die-length =4mm V 2= 
28.3mm3 BD rubber content = 30 % of the weight AN content in the resinous principle except BD 
rubber = 25.8 % of the weight ** Average molecular weight Mw=l 1x104 (PS conversion) 
AS resin : pellet size phi= 2.5mm, die length = 5mm V2=24.5mm3 AN content = 25 % of the weight 
Average molecular weight Mw=14xl04 (PS conversion) 

(1) Shock resistance QZOD impact strength) 

ASTM It measured according to the approach of D-256, 
[0027] (1/4 inch in a notch, test piece thickness) 

(2) Bending elastic modulus ASTM It measured according to the approach of D-790. 
[0028] (3) Judge inflammable UL94, the test piece thickness 1/8, 1/12 inch* and V-0 rank. 

[0029] The sample was created and evaluated like the example 2 except replacing with the example of 
comparison 2 aforementioned granular flame-retarder constituent (1), and using said granular flame- 
retarder constituent (2). A result is shown in tables 1 and 2. 
0030] 
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[Effect of the Invention] clear from having explained above - as — the granular flame-retarder 
constituent of this invention — -proof ~ powdering - it can excel in a sex, and a flame retarder can 
distribute to homogeneity in thermoplastics, and a fire-resistant thermoplastics constituent without 
physical properties and fire-resistant dispersion can be given. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of two or more components chosen from the flame retarder (A), the fire-resistant 
assistant (B), and the heat stabilizing agent (C). At least one or more components in (A), (B), and (C) are 
chosen from the thing used as a binder in the case of granulation. And the granular flame-retarder 
constituent characterized by for 5-300mm of values of VI being in the range of 3, and the value of 
specific surface area Sl/Vl being in the range of 0.7-3 when the volume per one grain of granular 
flame-retarder constituent is set to VI and surface area is set to SI . 

[Claim 2] The fire-resistant thermoplastics constituent characterized by coming to carry out melting 
kneading of the granular flame-retarder constituent 2 according to claim 1 - the 45 weight sections to the 
(Thermoplastics D) 100 weight section. 

[Claim 3] The fire-resistant thermoplastics constituent according to claim 2 with which thermoplastics 
(D) will be characterized by granular and/or the value of 3 and specific surface area S2/V2 having 6- 
2500mm of values of V2 in the range of 0.45-3 if it is fabricated by tabular, and these volume per one is 
set to V2 and surface area is set to S2. 
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